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Abstract 43 
Background 44 
One in five patients are dissatisfied following knee arthroplasty and <50% have 45 
fulfilled expectations. The relationship between knee-arthroplasty expectations and 46 
surgical outcome remains unclear.  47 
Purpose: Are expectations regarding the impact of pain on life after knee arthroplasty 48 
predictive of one-year outcome?  Does the impact of pain on preoperative quality of 49 
life (QOL) influence this relationship? 50 
 51 
Methods 52 
Longitudinal cohort study of 1044 uni-compartmental (43%) or total knee-53 
arthroplasty (57%) (UKA or TKA) patients, aged mean 69±9 years. Preoperatively, 54 
patients reported the impact of pain on QOL and the expected impact of pain on life 55 
one-year post-arthroplasty (none, mild, moderate/severe/extreme). One-year 56 
postoperative outcomes: non-return to desired activity (specific activities were 57 
specified preoperatively), surgical dissatisfaction, not achieving Oxford Knee Score 58 
(OKS) minimal important change (MIC). Logistic regression including covariates was 59 
performed for all patients and subgroups (better vs. worse pre-operative pain-related 60 
QOL; UKA vs. TKA; osteoarthritis indication vs. other indication). 61 
 62 
Results 63 
Expecting moderate-to-extreme pain (vs. no pain) predicted non-return to activity 64 
(odds ratio (95% CI), 2.3(1.3, 4.1)), dissatisfaction (4.0(1.7, 9.3)), and not achieving 65 
OKS MIC (3.1(1.5, 6.3)). 66 
Expecting mild pain (vs. no pain) predicted worse outcomes for patients with better 67 
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preoperative pain-related QOL (non-return to activity: 2.7(1.5, 4.8), not achieving 68 
OKS MIC: 2.5(1.1, 5.5)). Expecting moderate-to-extreme pain (vs. no pain) predicted 69 
worse outcomes for patients with worse preoperative pain-related QOL (non-return to 70 
activity: 2.4(1.1, 5.5), dissatisfaction: 5.0(1.7, 14.8), not achieving OKS MIC: 3.4(1.4, 71 
8.6)). 72 
The odds of a poor outcome in people with worse expectations was higher for UKA 73 
patients.  74 
 75 
Conclusions 76 
Expecting a worse outcome predicted surgical dissatisfaction, less clinical 77 
improvement and non-return to desired activity. Patients expecting a more optimistic 78 
outcome relative to preoperative status achieved better surgical outcomes. 79 
 80 
Key words 81 
Quality of life; pain; satisfaction; patient-reported outcomes; optimism 82 
 83 
Introduction 84 
 85 
Background and rationale 86 
Although knee arthroplasty surgery is considered an effective treatment for end-stage 87 
knee osteoarthritis [1, 2], around 1 in 5 patients are dissatisfied with surgical outcome 88 
[3-5] and as many as 44% of patients experience persistent knee pain 3 to 4 years after 89 
surgery [6]. Knee arthroplasty patients commonly hold high expectations of surgery, 90 
with the majority expecting to be pain free with few functional limitations [7]. Despite 91 
high expectations, less than half of all patients will have these expectations fulfilled 92 
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[7, 8]. However, the relationship between knee arthroplasty expectations and 93 
postoperative outcomes and satisfaction remains unclear with disagreement in recent 94 
literature [4, 9-11]. Potential explanations for conflicting findings include few studies 95 
controlling for confounding factors and a focus on expected physical outcomes 96 
without putting expectations within the context of an individual’s quality of life 97 
(QOL) [9, 12, 13]. Pain is the most common reason patients choose to undergo joint 98 
arthroplasty [14] and pain expectations have been assessed by evaluating expected 99 
postoperative pain severity [11]. However, patients who experience the same severity 100 
of pain, may report contrasting impacts upon their QOL. Assessing the expected 101 
impact of pain on life after knee arthroplasty may be more meaningful to the patient 102 
and could provide new insights into the relationship between expectations and 103 
arthroplasty outcomes. 104 
 105 
Several studies have reported an association between better preoperative status 106 
(including less knee pain, fewer knee limitations and better mental and general health) 107 
and high expectations of knee arthroplasty [13]. Since 80-90% of patients have high 108 
expectations for surgery [7] there is likely to be a subgroup of patients with worse 109 
preoperative status who have unrealistically high expectations (e.g. to be pain-free 110 
with no functional impairment 12 months after surgery [7]). It is unclear if unrealistic 111 
expectations are associated with more dissatisfaction or worse outcome after knee 112 
arthroplasty. Although multiple studies exploring knee arthroplasty expectations have 113 
concluded by recommending promoting ‘more realistic’ patient expectations [3, 7, 8, 114 
15], this may not be supported by current evidence. Optimistic expectations have been 115 
associated with greater improvement in pain and function 6-12 months after knee 116 
arthroplasty [4, 15-17]. Additionally, interventions inducing positive pain 117 
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expectations and optimism result in pain relief and reduced pain sensitivity [11, 18-118 
20]. Considering preoperative education can shape knee arthroplasty expectations [21, 119 
22], there is potential to modify outcome by altering expectations. Further research 120 
exploring the relationship between preoperative status, surgical expectation and knee 121 
arthroplasty outcome is warranted. 122 
 123 
This study will explore the relationship between expectations and knee arthroplasty 124 
outcomes from a novel, patient-centered perspective to provide clarity, new insights 125 
and build upon previous literature in this field. We aimed to answer the following 126 
questions: 127 
(1) Are expectations regarding the impact of pain on life after knee arthroplasty 128 
predictive of one-year outcome? 129 
(2) Does the impact of pain on preoperative QOL influence the relationship between 130 
expectation and one-year postoperative outcome? 131 
 132 
Materials and methods 133 
 134 
Study design and setting 135 
The Clinical Outcomes in Arthroplasty Study (COASt) is a prospective, dual-centre 136 
longitudinal cohort study of patients undergoing hip and knee arthroplasty procedures 137 
at two UK hospitals. The overall aim of COASt was to produce a clinical tool for 138 
predicting the outcome of hip and knee arthroplasty including patient-reported 139 
outcomes, arthroplasty infection and long term prosthesis survival. A range of 140 
outcomes were collected at baseline (preoperative), six weeks and one year after knee 141 
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and hip arthroplasty with annual follow-up planned for five years. This study has been 142 
approved by the Oxford REC A (Ethics Reference: 10/H0604/91). 143 
 144 
Participants 145 
Patients were recruited into COASt from the waiting lists for hip or knee arthroplasty 146 
at the Nuffield Orthopaedic Centre in Oxford UK (from 2010 to 2014), and the 147 
orthopaedic department at Southampton University Hospital NHS Foundation Trust in 148 
Southampton, UK (from 2010 to 2016). All patients on the waiting list were 149 
considered for the study. To be eligible for participation in COASt, individuals had to 150 
be aged over 18 years; on the waiting list for hip or knee arthroplasty; not have a 151 
severe neurological disorder; and be competent and willing to consent to partake in 152 
the study. For the current study, only individuals undergoing uni-compartmental knee 153 
arthroplasty (UKA) or primary total knee arthroplasty (TKA) were included in 154 
analyses, resulting in the exclusion of individuals undergoing hip procedures, revision 155 
TKA and patellofemoral procedures.   156 
 157 
Potentially eligible patients received a recruitment pack including a recruitment letter, 158 
study information sheet and consent form and were contacted approximately two 159 
weeks later to determine their eligibility and desire to take part in the study. If they 160 
verbally consented to partake in the study, a research appointment was arranged to 161 
undertake baseline assessment. At this appointment, written consent was obtained 162 
prior to completing preoperative questionnaires and a physical examination performed 163 
by a research nurse, physiotherapist or podiatrist which included assessment of 164 
strength, range of motion, function, musculoskeletal alignment, a whole body density 165 
(DXA) scan and collection of blood and urine samples. Participants were invited to 166 
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complete a one-year follow-up questionnaire which was completed by post or on-site 167 
during a one-year follow-up appointment.   168 
 169 
In total, 1801 patients who were on the waiting list for a knee arthroplasty gave initial 170 
verbal consent to take part in the study. 30 patients were excluded due to withdrawing 171 
consent (n=6) or having a severe neurological disorder (n=24). 1771 eligible patients 172 
underwent baseline assessment. Between baseline assessment and undergoing knee 173 
arthroplasty, a further 257 patients were excluded from the study (Figure 1). Of the 174 
1514 UKA and primary TKA procedures that were recorded, 36 patients died before 175 
one-year follow-up, 372 did not complete 1-year follow-up and 38 only completed 176 
follow-up over the telephone. Additionally, 24 participants had undergone a 177 
contralateral UKA or primary TKA, since a second surgery could influence patient 178 
expectations, only data pertaining to their first procedure were included in this study. 179 
The sample size available for analysis, the retention rate and reasons for exclusion are 180 
depicted in Figure 1. In total, 1044 patients (74%) who underwent a UKA or primary 181 
TKA and were eligible to complete one-year follow-up, participated in one-year 182 
follow-up. Indications for knee arthroplasty included osteoarthritis (n=848), 183 
rheumatoid arthritis (n=26), other inflammatory arthroplasty (n=12), avascular 184 
necrosis (n=8) and previous trauma (n=5).  185 
 186 
Insert Figure 1. 187 
 188 
Patient reported outcomes  189 
The baseline and one-year follow-up questionnaires collected detailed demographic 190 
information and included a number of validated patient-reported outcomes. 191 
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Information regarding preoperative expectations, return to desired activities and 192 
postoperative satisfaction with surgical outcome were also collected. Three one-year 193 
outcomes were chosen in line with the aims of this study, non-return to desired 194 
activity, dissatisfaction with surgical outcome and not achieving minimal important 195 
change (MIC) for the OKS.    196 
 197 
Non-return to desired activity   198 
At baseline, participants were asked ‘What activity does your knee stop or limit you 199 
from doing that you wish to return to after your operation?’ At one-year following 200 
knee arthroplasty, participants were asked: ‘Have you been able to return to the 201 
activity (or activities) that your knee stopped you from doing one year ago? (yes/no).’   202 
 203 
Dissatisfaction with surgical outcome   204 
Participants responded to the following question at one-year follow-up: ‘we would 205 
like to know your overall satisfaction with the outcome of your operation, please do 206 
this by ticking the option which best indicates your satisfaction’ on a 5-point Likert 207 
scale (very satisfied, somewhat satisfied, neither satisfied nor dissatisfied, somewhat 208 
dissatisfied, very dissatisfied). Since a small proportion of participants selected the 209 
‘neither satisfied nor dissatisfied’ response (n=34, 4%) participants selecting this 210 
response were removed from analysis to allow for dichotomisation into ‘satisfied 211 
(very satisfied or somewhat satisfied)’ and ‘dissatisfied (somewhat dissatisfied or very 212 
dissatisfied)’.      213 
 214 
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Not achieving OKS MIC    215 
The OKS was designed to assess the knee-related health status of patients undergoing 216 
TKA and comprises 12 items addressing knee pain and function [23]. The OKS has 217 
adequate test-retest reliability for use with individuals and groups, demonstrates good 218 
sensitivity, is responsiveness to change and is valid for use in TKA populations [24]. 219 
Items on the OKS are assigned a value from 4 (best) to 0 (worst), and items are 220 
summed to produce a total score on a scale from 0 to 48, where a lower score 221 
represents more clinical impairment. In line with recommended guidelines, where one 222 
or two items were unanswered, the mean value of all other items was used to estimate 223 
missing values, where three or more items were unanswered, an overall index score 224 
was not given [25]. 225 
 226 
Baseline and one-year OKS values were used to calculate an OKS change-score by 227 
subtracting the baseline OKS from the one-year OKS for each participant. The MIC 228 
for the OKS following TKA at an individual level, has been estimated to be 7-points 229 
(considered as the minimal amount of change necessary to distinguish between 230 
patients ‘a little better’ from those ‘about the same’ in a UK sample of 94,502 231 
individuals undergoing knee arthroplasty) [26]. To enhance interpretation of findings 232 
and maintain consistency with other binary outcomes, the OKS was dichotomised 233 
using a cut-off of 7-points, whereby patients reporting an improvement of 6-points or 234 
less on the OKS between baseline and one-year follow-up were categorised as ‘not 235 
achieving OKS MIC’.    236 
 237 
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Predictor variable   238 
Expected impact of pain on life one-year after arthroplasty 239 
Participants were asked to respond to the following question at baseline: ‘Overall, 240 
how much do you expect that pain in your knee will interfere with your life one year 241 
after surgery?’ on a five-point Likert scale (not at all, mildly, moderately, severely, 242 
extremely). Due to few participants expecting a severe or extreme impact of pain on 243 
life post-arthroplasty (n=6, 1%), this variable was re-coded into 3 categories for 244 
analyses: ‘none’ vs. ‘mild’ vs. ‘moderate-to-extreme.’   245 
 246 
Covariates   247 
Covariates were selected based upon clinical relevance and literature review to 248 
identify factors associated with postoperative outcome after knee arthroplasty. The 249 
following covariates were identified for inclusion in multivariable models: gender, 250 
age at operation, education level (higher education vs. other), current smoker (yes/no), 251 
body mass index (BMI), number of co-morbidities (co-morbidities assessed: high 252 
cholesterol, osteoporosis, gout, renal problems, bowel problems, lung problems, 253 
diabetes, liver problems, heart failure, heart attack, stroke, hypertension), surgery type 254 
(primary TKA vs. UKA) and baseline EQ-5D score (index values were calculated 255 
using value sets from the United Kingdom [27]). 256 
 257 
Statistical analysis 258 
Multiple imputation using 40 iterations was performed to account for missing values 259 
(Table 1) using the Markov Chain Monte Carlo (MCMC) technique [28]. Separate 260 
imputation models were performed for each of the three different outcomes. 261 
Underlying assumptions for multiple imputation were assessed and distributions, 262 
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descriptives and odds ratios were compared between raw and imputed data sets to 263 
ensure the imputed dataset accurately reflected the raw data.   264 
 265 
Binary logistic regression was performed to investigate the relationship between 266 
preoperative expectations and one-year outcome. All underlying assumptions for 267 
logistic regression analysis were assessed and satisfied prior to conducting the 268 
analyses (including linearity and multicollinearity of independent variables, 269 
investigation of outliers and distribution of residuals). Uni-variable (crude) and multi-270 
variable (adjusted) analyses were performed and odds ratios (95% CIs) reported. All 271 
potential covariates identified through clinical reasoning and literature review were 272 
included in the multivariable models. Interaction effects were assessed for type of 273 
procedure (UKA vs. TKA) and expectations; and found to be non-significant for all 274 
outcomes. To minimise the likelihood of effect estimate inflation and to aid in clinical 275 
interpretation, the rarer outcomes (dissatisfaction, non-return to desired activity and 276 
not achieving MIC for the OKS) were chosen as reference categories (coded as 1) in 277 
multivariable analyses.   278 
 279 
To address the second aim of this study, patients were stratified into one of two 280 
subgroups based on the following question ‘How much does pain in your knee affect 281 
your overall QOL now?’ ‘none/mild/moderate’ (‘better preoperative pain-related 282 
QOL’) vs. ‘severe/extreme’ (‘worse preoperative pain-related QOL’). A subgroup 283 
analysis was performed using the same variables and procedure as the main analysis. 284 
Since this was an exploratory subgroup analysis it was performed on non-imputed raw 285 
data.  286 
12 
 
Additionally, two exploratory subgroup analyses were performed; the first stratified 287 
patients by knee arthroplasty procedure (UKA vs. TKA), and the second analysis 288 
stratified patients by knee arthroplasty indication (knee osteoarthritis vs. all other 289 
indications). The results of these subgroup analyses will be summarised in-text and 290 
presented in full in Supplementary Appendices. All analyses and multiple imputation 291 
was performed using Stata/IC 14.1 292 
 293 
Results 294 
 295 
Participant characteristics 296 
Participants were aged a mean 69 SD 9 years at the time of surgery (range 28 to 90 297 
years) and 57% underwent primary TKA (n=597), as opposed to UKA (n=447). 576 298 
(55%) of participants were female, 84% had ≥1 comorbidity (n=805) and 1 in 5 had ≥ 299 
4 co-morbidities. Most participants reported a moderate (n=262, 36%) or severe 300 
(n=318, 43%) impact of pain on preoperative QOL. Most participants expected pain 301 
to have no impact (n=406, 54%) or only a mild impact (n=285, 38%) on life one-year 302 
after surgery, compared with a moderate (n=53, 7%), severe (n=5, 1%) or extreme 303 
(n=1, 0.5%) impact. Participant characteristics and one-year outcomes are presented 304 
in Table 1 for all participants, and stratified by knee arthroplasty procedure and 305 
preoperative expectation.   306 
 307 
Insert Table 1.  308 
 309 
Are expectations regarding the impact of pain on life after knee arthroplasty 310 
predictive of one year outcome? 311 
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Patients who expected mild pain after surgery had a 1.6 times greater odds of not 312 
returning to their desired activity compared to those who expected no pain (Table 2). 313 
Patients who expected moderate-to-extreme pain (compared to no pain) had a 2.3 314 
times greater odds of not returning to their desired activity, a 4 times greater odds of 315 
being dissatisfied with surgical outcome, and a 3.1 times greater odds of not meeting 316 
the MIC of 7-points on the OKS (Table 2). 317 
 318 
Insert Table 2 319 
 320 
Surgical procedure and surgery indication 321 
Worse expectations (mild or moderate-to-extreme) was associated with not returning 322 
to desired activity following UKA but not following TKA (Supplementary Appendix 323 
1). The relationship between expectation and other outcomes were similar following 324 
UKA and TKA, although odds ratios were higher for each outcome following UKA 325 
(Supplementary Appendix 1). Stratifying the sample by patients who underwent knee 326 
arthroplasty due to knee osteoarthritis compared with all other indications did not alter 327 
the study findings (Supplementary Appendix 2).  328 
 329 
Does the impact of pain on preoperative QOL influence this relationship? 330 
Patients who reported better preoperative pain-related QOL had a 2.7 times greater 331 
odds of not returning to desired activity and a 2.5 times greater odds of not achieving 332 
OKS MIC if they expected mild pain (compared to no pain) (Table 3). Expecting mild 333 
pain (compared to no pain) was not related to postoperative outcomes for patients 334 
who reported worse preoperative pain-related QOL.  335 
 336 
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Patients who reported worse preoperative pain-related QOL who expected moderate-337 
to-extreme pain (compared to no pain) had a 2.4 times greater odds of not returning to 338 
desired activity, a 5 times greater odds of being dissatisfied with surgery, and a 3.4 339 
times greater odds of not achieving OKS MIC (Table 3).  340 
 341 
Insert Table 3. 342 
 343 
Surgical procedure and surgery indication 344 
Reporting better preoperative pain-related QOL and expecting mild pain (compared to 345 
no pain) was associated with not returning to desired activity following UKA (6.4 (2.1 346 
to 19.8)) but not TKA (1.8 (0.8 to 3.7)). Reporting worse preoperative pain-related 347 
QOL and expecting moderate-to-extreme pain (compared to no pain) was associated 348 
with not achieving OKS MIC following UKA (6.6 (1.5 to 29.9)) but not TKA (2.9 349 
(0.8 to 10.2)). Other results were similar following UKA and TKA procedures 350 
(Supplementary Appendix 1). Study findings did not change when the analyses were 351 
repeated in the subgroup of patients who underwent joint replacement due to knee 352 
osteoarthritis (Supplementary Appendix 2). 353 
 354 
Discussion 355 
 356 
There is a need to identify modifiable risk factors of poor outcome following knee 357 
arthroplasty. Expectations are modifiable through education, yet it is not clear if 358 
promoting realistic expectations is in a patient’s best interest. Additionally, few 359 
studies have considered expectations in the context of a patient’s QOL which may 360 
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partly explain conflicting findings in previous studies investigating knee arthroplasty 361 
expectations and surgical satisfaction.    362 
 363 
We found that expecting a greater impact of pain on life one year after knee 364 
arthroplasty, predicted surgical dissatisfaction, less clinical improvement and non-365 
return to desired activity one-year following surgery. A recent systematic review 366 
found that greater expectations of knee arthroplasty surgery and expectation 367 
fulfilment were associated with better postoperative outcomes [11]. However, another 368 
review including a wider scope of studies found no relationship between patient 369 
expectations of knee arthroplasty and postoperative satisfaction or clinical 370 
improvement, as well as inconsistent associations between expectations and 371 
postoperative pain and function [11]. These inconsistencies may be partly explained 372 
by study design (including low sample size and not adjusting for confounding) and 373 
not assessing expectations of importance and relevance to the individual. Patients may 374 
be better able to predict the impact of pain upon their life as opposed to the severity of 375 
pain, which may be more influenced by external factors. Assessing expectations 376 
within the context of a patient’s life may be more closely related to patient-centred 377 
outcomes, such as dissatisfaction and return to desired activities, compared with 378 
assessing expected pain severity, symptoms or function which may not align with a 379 
patient’s life priorities. 380 
 381 
Our subgroup analysis found that expecting a mild pain impact (as opposed to no 382 
impact) on life after arthroplasty only predicted worse outcome in patients reporting 383 
better preoperative pain-related QOL. Expecting a mild pain impact on life after 384 
arthroplasty could be considered a positive expectation for individuals who report 385 
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more severe preoperative pain-related QOL impairment. In our study, preoperative 386 
EQ-5D scores tended to be more impaired and BMI tended to be higher, in patients 387 
who expected a worse outcome (Table 1). Despite this, adjusting for these baseline 388 
variables did not alter the positive relationship between expectations and outcome. 389 
This is in agreement with the broader medical literature, where controlling for the 390 
effect of confounding factors including psychological and social variables has little 391 
effect on the relationship between expectations and outcome [29]. These findings 392 
suggest that expectations may independently influence outcomes following knee 393 
arthroplasty. Considering a patients’ expectations relative to the impact of their knee 394 
on their pre-operative QOL may provide useful information for identifying 395 
individuals at risk of experiencing unsatisfactory surgical outcomes. 396 
 397 
The odds of a poor surgical outcome in people with worse expectations was higher for 398 
UKA patients. UKA patients tended to be younger (mean age 67 vs. 70), with a better 399 
baseline EQ-5D score (mean 0.47 vs. 0.44) and less comorbidities (no comorbidities, 400 
22% vs. 12%) than those who underwent TKA. Additionally, a higher proportion of 401 
UKA patients returned to their desired activity after surgery (75% vs. 59%). There 402 
may have been other differences in patient characteristics between UKA and TKA 403 
patients that were not accounted for in our analyses (such as resilience, locus of 404 
control, fear-avoidance behaviour, social support) that may have influenced the 405 
relationship between expectations and surgical outcome. It is also possible that the 406 
type of activity patients wanted to return to differed between patients undergoing 407 
UKA compared with TKA patients. Further research is needed to explore differences 408 
in the relationship between expectation and outcome in UKA and TKA patients. 409 
 410 
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Looking more broadly than joint arthroplasty surgery, positive surgical expectations 411 
have been associated with greater perceived improvement after surgery despite no 412 
change in objective measures of physical symptoms or health [30]. Positive 413 
expectations may signify greater levels of optimism, which in turn could have a 414 
positive effect on actual and/or perceived surgical outcome. Surgical placebo studies 415 
provide further insight into the way in which preoperative expectations may shape 416 
postoperative outcome. Since no active intervention is given during a placebo 417 
treatment, the impact of the placebo may be perceived in part, as a measure of the 418 
impact of patient expectation and beliefs. Beliefs in expectation and optimism have 419 
been identified as predictors of a positive placebo response [31]. Akin to a placebo 420 
treatment inducing a physiological response, an individual’s perceptions and 421 
expectations can impact disease processes and pain severity [11, 18-20, 32].  422 
 423 
Furthermore, expecting a favourable outcome can result in renewed effort, greater 424 
motivation, persistence and focus, in contrast to expecting an unfavourable outcome, 425 
which may result in decreased effort and disengagement [30, 33]. It is possible that 426 
patients with greater outcome expectations were more engaged in postoperative 427 
rehabilitation and executed greater persistence in working toward their surgical goals, 428 
increasing the likelihood of that expectancy being fulfilled. Further research is needed 429 
to improve current understanding of the mechanisms by which preoperative 430 
expectations effect postoperative outcomes, such information could provide new 431 
targets for preoperative interventions to optimise postoperative outcomes. 432 
 433 
Strengths and limitations 434 
Due to the nature of study recruitment and the comprehensive study questionnaire, 435 
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there was missing data for some measures. This was accounted for using multiple 436 
imputation. We did not impute the one-year outcomes resulting in a different sample 437 
of responders for each of the three outcomes. Although we accounted for total number 438 
of co-morbidities in analyses, we did not take into consideration the severity of each 439 
comorbidity or the varying impact of each on surgical outcome. We also recognise 440 
that using MIC to define important change for the OKS has limitations. A study in 441 
TKA patients found that attaining an acceptable level of function after surgery was 442 
more common than a clinically important improvement on a patient-reported measure 443 
[34]. Thus, a proportion of participants may have been satisfied with knee 444 
improvement despite reporting less than 7-point improvement on the OKS. However, 445 
this limitation was offset by including a combination of patient-centred 446 
(dissatisfaction and return to desired activity) and objective (OKS) measures, 447 
providing a holistic view of patient outcome. Other strengths include assessing 448 
expectations within the context of an individual’s QOL, the large sample size and 449 
adjustment for a variety of covariates, which were common limitations in previous 450 
research. 451 
 452 
Conclusions 453 
 454 
In summary, patients who expected an optimistic surgical outcome were more likely 455 
to do better after surgery, irrespective of preoperative knee status. The association 456 
between worse expectations and worse outcomes was strongest following UKA 457 
(compared with TKA). Expecting pain to mildly impact postoperative life (as opposed 458 
to no impact) was only predictive of worse outcome in patients reporting better 459 
preoperative pain-related QOL. This suggests expectations should be interpreted 460 
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relative to the impact of a patient’s knee upon preoperative QOL. Evaluating pain 461 
expectations within the context of a patient’s QOL may be meaningful to the patient 462 
and assist with identifying individuals at risk of unsatisfactory postoperative outcome. 463 
  464 
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Table 1. Participant characteristics at baseline and one year following knee arthroplasty 573 
  
 
 
All 
participants 
n=1044 
  Expected impact of pain on life one-year after 
arthroplasty 5 
 
 
Missing data 
n = (%) 
UKA 
n=447 
TKA 
n=597 
None 
n=406 
 
Mild 
n=285 
 
Moderate to 
extreme 
n=59 
Baseline characteristics        
Age at operation (mean (SD)) - 68.8 (9.4) 67.1 (9.8) 70.0 (8.9) 70.1 (8.7) 67.2 (9.8) 65.8 (11.1) 
BMI (mean (SD)) 5 (0.5%) 30.4 (5.4) 29.9 (4.8) 30.8 (5.7) 29.5 (4.9) 31.3 (5.7) 32.6 (5.9) 
Sex (% female) - 576 (55%) 236 (53%) 340 (57%) 216 (53%) 163 (56%) 34 (58%) 
Received a higher education (%) 1 171 (16%) 218 (25%) 101 (28%) 117 (23%) 95 (23%) 56 (19%) 14 (24%) 
Baseline EQ-5D (mean (SD)) 111 (11%) 0.46 (0.30) 0.47 (0.29) 0.44 (0.30) 0.48 (0.30) 0.44 (0.29) 0.32 (0.30) 
Smoker 2 92 (9%) 59 (6%) 28 (7%) 31 (6%) 21 (5%) 15 (5%) 3 (5%) 
Total comorbidities 3 88 (8%)       
None  151 (16%) 86 (22%) 65 (12%) 66 (16%) 43 (15%) 9 (15%) 
One  216 (23%) 95 (24%) 121 (22%) 87 (21%) 59 (20%) 17 (29%) 
Two  226 (24%) 86 (22%) 140 (25%) 96 (23%) 72 (25%) 8 (14%) 
Three  170 (18%) 69 (17%) 101 (18%) 63 (15%) 50 (17%) 14 (24%) 
Four  103 (11%) 36 (9%) 67 (12%) 45 (11%) 27 (9%) 6 (10%) 
≥ Five  90 (9%) 28 (7%) 62 (11%) 39 (10%) 30 (10%) 5 (8%) 
Impact of pain on preoperative QOL4 306 (29%)       
None  2 (0.3%) 0 (0%) 2 (0.5%) 2 (0.5%) 0 (0%) 0 (0%) 
Mildly  60 (8%) 27 (8%) 33 (8%) 41 (10%) 16 (6%) 1 (2%) 
Moderate  262 (36%) 113 (36%) 149 (35%) 149 (36%) 97 (33%) 16 (27%) 
25 
 
Severe  318 (43%) 134 (42%) 184 (44%) 150 (37%) 141 (49%) 26 (44%) 
Extreme  96 (13%) 44 (14%) 52 (12%) 51 (12%) 29 (10%) 15 (25%) 
1 Year Outcome        
Dissatisfied with outcome 6 169 (16%) 79 (9%) 29 (7%) 50 (10%) 24 (6%) 22 (8%) 11 (19%) 
Did not return to desired activity 32 (3%) 345 (34%) 109 (25%) 236 (41%) 111 (27%) 107 (37%) 29 (20%) 
Did not achieve OKS MIC 7 99 (9%) 136 (14%) 51 (13%) 85 (16%) 39 (10%) 42 (14%) 15 (25%) 
 574 
Data are reported as count (proportion) or mean (SD);  575 
Missing data percentages refer to the proportion of the entire data set (n=1044) with missing data, all other percentages refer only to complete data for a given variable; 576 
1 per-cent who completed higher (tertiary) education as opposed to no education, GCSE, O-A levels, or a diploma/certificate; 577 
2 Current smoker vs. ex-smoker or never smoked; 578 
3 Co-morbidities assessed: high cholesterol, osteoporosis, gout, renal problems, bowel problems, lung problems, diabetes, liver problems, heart failure, heart attack, stroke, 579 
hypertension; 580 
4 Assessed using the following question: How much does pain in your knee affect your overall QOL now?’ with responses on a 5-point Likert scale (Not at all, Mildly, 581 
Moderately, Severely, Extremely); 582 
5 Assessed using the following question: ‘Overall, how much do you expect that pain in your knee will interfere with your life one year after surgery?’ with responses on a 5-583 
point Likert scale (not at all, mildly, moderately, severely, extremely); 584 
6 very or somewhat dissatisfied vs. very or somewhat satisfied; 585 
7 Calculated by subtracting a patient’s baseline OKS score from their 1-year OKS and applying a cut off of  ≥7 point improvement to define MIC; 586 
TKA: total knee arthroplasty; UKA: uni-compartmental knee arthroplasty; SD: standard deviation; BMI: body mass index; QOL: quality of life; MIC: minimal important 587 
change588 
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Table 2. Logistic regression analysis exploring preoperative expectations as a predictor of one year outcome following knee arthroplasty 589 
 590 
Expected impact of pain on life 
one-year after arthroplasty 4 
NON-RETURN TO DESIRED ACTIVITY 
1 
n=1012 
DISSATISFACTION WITH SURGICAL 
OUTCOME 2 
n=875 
NOT ACHIEVING OKS MIC 3 
n=945 
Crude OR 
(95% CI) 
Adjusted OR 5 
(95% CI) 
Crude OR 
(95% CI) 
Adjusted OR 5 
(95% CI) 
Crude OR 
(95% CI) 
Adjusted OR 5  
(95% CI) 
mild (vs. none) 1.6 (1.2 to 2.3)** 1.6 (1.1 to 2.2)** 1.5 (0.8 to 2.8) 1.4 (0.8 to 2.7) 1.6 (1.0 to 2.7)* 1.5 (1.0 to 2.5) 
moderate-to-extreme (vs. none) 2.6 (1.5 to 4.5)** 2.3 (1.3 to 4.1)** 4.3 (1.9 to 9.4)** 4.0 (1.7 to 9.3)** 3.1 (1.6 to 6.1)** 3.1 (1.5 to 6.3)** 
 591 
*p<0.05; **p<0.01; statistically significant findings are highlighted in bold 592 
An odds ratio > 1 implies that the expectation group is less likely to return to desired activities, be satisfied with surgery or achieve meaningful improvement on the OKS at 1 593 
year post knee arthroplasty compared to those who expected pain to have no impact on life 1 year after knee arthroplasty (reference group);  594 
1 Participants were asked preoperatively: ‘What activity does your knee stop or limit you from doing that you wish to return to after your operation?’ At 1 year post-operation 595 
they were asked: ‘Have you been able to return to the activity (or activities) that your knee stopped you from doing one year ago?’ (yes/no);    596 
2 Participants responded to the following question at one year post-surgery (‘we would like to know your overall satisfaction with the outcome of your operation’) dissatisfied 597 
was defined as a response of ‘somewhat dissatisfied or very dissatisfied’ as opposed to ‘very satisfied or somewhat satisfied’; 598 
3 Baseline OKS was subtracted from 1-year OKS and a minimal important change cut-off of 7-points was applied;  599 
4 Assessed using the following question: ‘Overall, how much do you expect that pain in your knee will interfere with your life one year after surgery?’ with responses on a 5-600 
point Likert scale (Not at all, Mildly, Moderately, Severely, Extremely);  601 
5 Adjusted for covariates: age at operation, education level, smoking, body mass index, co-morbidities, baseline EQ-5D, type of surgery (uni-compartmental knee arthroplasty 602 
vs. primary total knee arthroplasty); 603 
OR: Odds Ratio; OKS: Oxford Knee Score; MIC: minimal important change 604 
 605 
 606 
27 
 
Table 3. Logistic regression analysis exploring preoperative expectations as a predictor of one year outcome in subgroups reporting better or 607 
worse preoperative pain-related QOL 608 
 609 
Expected impact of pain on life 
one-year after arthroplasty 4 
 
 
NON-RETURN TO DESIRED ACTIVITY 1 DISSATISFACTION WITH SURGICAL 
OUTCOME 2 
NOT ACHIEVING OKS MIC 3 
Better 
preoperative pain-
related QOL5 
(n=320) 
Worse preoperative 
pain-related QOL6 
(n=403) 
Better preoperative 
pain-related QOL5 
(n=269) 
Worse preoperative 
pain-related QOL6 
(n=343) 
Better preoperative 
pain-related QOL5 
(n=302) 
Worse preoperative 
pain-related QOL6 
(n=382) 
Adjusted OR 7 
(95% CI) 
Adjusted OR 7 
(95% CI) 
Adjusted OR 7 
(95% CI) 
Adjusted OR 7 
(95% CI) 
Adjusted OR 7 
(95% CI) 
Adjusted OR 7 
(95% CI) 
mild (vs. none) 2.7 (1.5 to 4.8)** 1.3 (0.8 to 2.2) 1.5 (0.5 to 4.3) 1.3 (0.5 to 3.2) 2.5 (1.1 to 5.5)* 1.0 (0.5 to 2.1) 
moderate-to-extreme (vs. none) 0.6 (0.1 to 3.1)8 2.4 (1.1 to 5.5)* 1 8 5.0 (1.7 to 14.8)** 0.8 (0.1 to 7.8)8 3.4 (1.4 to 8.6)** 
 610 
*p<0.05; **p<0.01; statistically significant findings are highlighted in bold 611 
An odds ratio > 1 implies that the expectation group is less likely to return to desired activities, be satisfied with surgery or achieve meaningful improvement on the OKS at 1 612 
year post knee arthroplasty compared to those who expected pain to have no impact on life 1 year after knee arthroplasty (reference group); 613 
1 Participants were asked preoperatively: ‘What activity does your knee stop or limit you from doing that you wish to return to after your operation?’ At 1 year post-operation 614 
they were asked: ‘Have you been able to return to the activity (or activities) that your knee stopped you from doing one year ago?’ (yes/no);    615 
2 Participants responded to the following question at one year post-surgery (‘we would like to know your overall satisfaction with the outcome of your operation’) dissatisfied 616 
was defined as a response of ‘somewhat dissatisfied or very dissatisfied’ as opposed to ‘very satisfied or somewhat satisfied’; 617 
3 Baseline OKS was subtracted from 1-year OKS and a minimal important change cut-off of 7-points was applied;  618 
4 Assessed using the following question: ‘Overall, how much do you expect that pain in your knee will interfere with your life one year after surgery?’ with responses on a 5-619 
point Likert scale (not at all, mildly, moderately, severely, extremely);  620 
5 Better preoperative pain-related QOL: no, mild or moderate impact of pain on preoperative QOL;  621 
6 Worse preoperative pain-related QOL: severe or extreme impact of pain on preoperative QOL;  622 
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7 Adjusted for covariates: age at operation, education level, smoking, body mass index, co-morbidities, baseline EQ-5D, type of surgery (uni-compartmental knee arthroplasty 623 
vs. primary total knee arthroplasty); 624 
8 This estimate may be underpowered since only 7% (n=17) of respondents who reported a mild or moderate impact of pain on preoperative QOL expected a moderate to 625 
extreme impact of pain on life one year after surgery;  626 
QOL: quality of life; OR: Odds Ratio; OKS: Oxford Knee Score; MIC: minimal important change; 627 
